A field experiment was carried out in the Agricultural Experimental Station Zawady (52°03' N; 22°33'E), owned by the Siedlce University of Natural Sciences and Humanities in [2005][2006][2007]. The research was designed as a two factors randomized block with three replicates. The factors examined in the experiment included two potato varieties -Irga and Balbina and four weed control methods combined mechanical and chemical for herbicides application: Plateen 41,5 WG (metribuzin + flufenacet), Racer 250 EC (fluorochloridone), Sencor 70 WG (metribuzin), and control objectmechanical weeding before and after potato sprouting. The study was designed to test the influence of weed control methods on nitrates content in consumption potato tubers. The nitrates (V) content depended on the weed control methods, varieties and weather conditions throughout the growing season. The highest nitrates (V) content was determined when weeds were controlled mechanically and chemically using Sencor 70 WG. The study results demonstrated that Balbina had a higher concentration of nitrates (V) compared with Irga.
INTRODUCTION
Potato is an important staple food in Poland as in many other countries [Camire et [Dzwonkowski et al. 2012 ]. The quality of potato tubers depends on chemical composition, which can significantly affect the nutrient availability of the potato. Potato tubers contain nutritional components and also anti-nutritional ingredients such as nitrates, glycoalkaloids, heavy metals and pesticides [Kolasa 1993 , Rembiałkowska, Średnicka 2009 , Wierzbicka 2011 . The smallest possible content of these toxins in potato tubers is required.
Potato, as other plants, have a medium inclination to nitrates accumulation in potato tubers [Grudzińska, Zgórska 2008] . The nitrates amount is required to be less than 200 mg kg -1 on a fresh weight basis [Directive 2005 ]. These compounds are harmful to health, when under the influence of the oral cavity enzymes and intestinal bacteria in the downstream sections of the gastrointestinal tract will be reduced to nitrites. Besides the oxidation of hemoglobin to methemoglobin, which is unable to carry oxygen, they can cause also lower blood pressure. Furthermore, nitrates affect destruction of vitamin A, vitamin B and carotenoids, it also may have carcinogenic and mutagenesis action [Camire et al. 2009 
MATERIALS AND METHODS
The results of the study derive from the field experiment carried in the Agricultural Experimental Station Zawady (52°03' N; 22°33'E), owned by the Siedlce University of Natural Sciences and Humanities in Poland. The field experiment was performed in the years 2005-2007 on sandy soil, IVa class, with pH being slightly acidic and acidic. The soil was characterized by the mean to very high content of phosphorus and potassium, moreover by the magnesium content ranging from high to very high ( Table 1 ). The research was designed in a split-plot system in three replications, including two different factors. Factor I included two edible potato varieties: Irga and Balbina, and factor II: four methods of weed control: 1) mechanical weed control in the period prior to potato emergence and after potato emergencecontrol object, 2) combined mechanical and chemical weed control, including ridging and harrowing and ridging and treatment with herbicide Plateen 41,4 WG (metribuzin + flufenacet) at a dose of 2.0 kg·ha -1 immediately before the emergence of potato plants, 3) combined mechanical and chemical weed control, comprising single ridging and treatment with herbicide Racer 250 EC (fluorochloridone) applied at a dose of 3.0 l·ha -1 up to 10 days after planting potato tubers, 4) combined mechanical and chemical weed control, including ridging and harrowing and ridging, and treatment with herbicide Sencor 70 WG (metribuzin), dosed 1.0 kg·ha -1 , immediately before the potato emergence.
Potato was cultivated in the field after winter triticale. In autumn the farmyard manure in amount of 25.0 t•ha -1 as an organic fertilizer, and mineral fertilizations were applied at the respective rates of 39.6 kg P (in the form of 46% triple superphosphate), 112.1 kg K (in the form of 60% potassium salt) per 1 ha. In springtime before planting time, the nitrogen fertilizers were applied in the dose N-90 kg•ha -1 (in the form of 34% ammonium saltpeter). Potatoes were planted in the third decade of April and were harvested at proper stage of maturity in the third decade of September and in the first decade of October. Nitrates (V) content was determined with ionoselective nitrate electrode and chlorinesilver reference electrode [Kolbe, Müller 1987] . The results were subjected to the statistical analysis with the method of the analysis of variance. Significance of variability sources was tested with the FisherSnedecor 'F' test, and rating significance of differences at P = 0.05 between the compared means using Tuke'y test.
The weather conditions in the years of the research period was varied ( Table 2 ). In growing season in 2005 the rainfall was lower by 74.5 mm than in multiyear period. June 2006 was less wet with higher air temperature, moreover during the growing season, rainfalls were unevenly distributed, air temperatures were higher than in multi-year period 1981-1995. In 2007 the rainfall was the most abundant additionally it was the warmest year. In 2007 the growing season was characterized by the most favorable climate conditions -rainfalls were evenly distributed and air temperatures were virtually the same as in the multiyear period.
RESULTS AND DISCUSSION
The research studies gave result of 110.68 mg kg [2010] also did not show the influence of herbicides on nitrates (V) content in tubers, but they reported a tendency to increase. Chemical weed control allow to obtain high yields of the desired quality, and pesticides used at optimal doses and terms should not affect the health of the consumer or biological quality of the plants and the soil [Baćmaga et al. 2007 ].
The conducted studies revealed different nitrates (V) amounts in tubers of potato varieties. Significantly higher amount was accumulated by Balbina variety than Irga. The differences between cultivars in respect to nitrate accumulation are indicated in studies of many authors The tubers harvested in individual years of this research differed in nitrates (V) content (Table 3, 4 ). Comparing to previous years, the highest amount of nitrates was accumulated in potato tubers in 2006, the warmest and exceptionally wet year. Furthermore, it was characterized by unevenly distributed rainfall over the months of growing time. Nevertheless the smallest amount of these compounds was found in potato tubers harvested in 2007 with evenly distributed rainfall, whereas temperature was pretty near the average sum for the multiyear period. As 
CONCLUSIONS
The study results have demonstrated that nitrates (V) content depended on the weed control methods, varieties and weather conditions throughout the growing season. The highest nitrates (V) content was determined when weeds were controlled mechanically and chemically using herbicide Sencor 70 WG. The variety Balbina had a higher concentration of nitrates (V), on average 117.72 mg·kg -1 fresh matter, compared with Irga -103.66 mg·kg 
